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Genwal Resources
Crandall Canvon Mine

Conducted August and September, 1997

7 November 1997

Introduction

During August and Septemb er 1997,Mayo and Associates personnel conducted slug and
recovery tests on four monitoring wells in the Crandall Canyon Mine. The wells tested
included MW-2, MW-7, and MW-6a completed in the Spring Canyon member of the Star
Point Sandstone and Well MW-6 completed in the Panther member of the Star Point
Sandstone. The locations of these wells are shown on Figure 1.

Methodology

Each of the wells tested, with the exception of MW-2, were constructed in early 1997. The
wells were cased with 1.25" I.D. PVC pipe. The screened intervals were packed with silica
sand. The annulus of each well was plugged with Bentonite and back-filled to the surface
with concrete. Well MW-2 was constructed at an earlier time and is not cased. Well logs for
these wells are included as an attachment to this report.

The tests on wells MW-2, MW-6a, and MW-6 were performed by rapidly removing a volume
of water from the well casing. A slug of water was rapidly removed from wells MW-2 and
MW-6a using a nitrogen gas driven air lift system. Water from well MW-6 was removed by
rapidly removing a long plastic bailer. Well test recoveries were logged using automated
electronic pressure transducers and data loggers obtained from In-Situ Incorporated of
Laramie, Wyoming. The hydraulic head at well MW-7 is above ground surface and a shut-in
recovery test was required. Well recovery measurements were made on this well using a
pressure gage and a stop watch. The time-recovery data for each of the slug tests are
included as an attachment to this report.

The time-recovery data for each well were plotted electronically. Values of hydraulic
conductivity were calculated for each well using both computer methods and conventional
manual calculations. The results of the slug tests are given in Table I below.
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Table I Slug test results

Well Formation Type of test Hydraulic Conductivity
(feeUsecond)

MW-2

MW-6A

MW-7

MW-6

Spring Canyon

Spring Canyon

Spring Canyon

Panther

Slug recovery

Slug recovery

Shut-in recovery

Slug recovery

4.8 x 10-8 to 4.9 x

4.4 x 10-8 to 5.9 x

7.4 x I0'8

6.2 x 10-8 to 7.4 x

10-8

10-8

10-8

Interpretation

The values of hydraulic conductivity calculated for the Star Point Sandstone are low. These
values are consistent with the antiquity of the groundwater contained in the sandstone.
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Figure 1 Map showing location of wells slug tested in the Crandall Canyon Mine.



MW-2 slug test

Time (minutes)

0
0.2
0.4
0.6
0.8

1
1 .2
1 .4
1 .6
1 .8

2
2.2
2.4
2.6
2.8

3
3.2
3.4
3.6
3.8

4
4.2
4.4
6.4
8.4

10.4
12.4
14.4
16.4
18.4
20.4
22.4
24.4
26.4
28.4
30.4
32.4
34.4
36.4
38.4
40.4
42.4
44.4
46.4
48.4
50.4
52.4
54.4

Depth to water

1 3.1 09
13.093
13.093
13.078
13.062
13.062
13.062
13.046
13.062
13.03
13.03

13 .014
13 .014
12.998
12.998
12.998
12.982
12.982
12.967
12.967
12.967
12.951
12.951
12.903
12.856
12.792
12.745
12.681
12 .618
12.57

12.523
12.475
12.428
12.364
12.317
12.269
12.222
12.174
12.127
12.079
12.047
11 .984
11 .936
11 .905
11.841
11 .81

11.746
11 .699



MW-2 slug test

Time (minutes)

56.4
58.4
60.4
62.4
64.4
66.4
68.4
70.4
72.4
74.4
76.4
78.4
80.4
82.4
84.4
86.4
88.4
90.4
92.4
94.4

114.4
134.4
154.4
174.4
194.4
214.4
234.4
254.4
274.4
294.4
314.4
334.4
354.4
374.4
394.4
414.4
434.4
454.4
474.4
494.4
514.4
534.4
554.4
574.4
594.4
614.4
634.4
654.4

Depth to water

11 ,65 ' t
11.604
11 .556
11 .509
11.477
11.429
11382
11.334
11.287
11.255
11.207
11 .16

11.112
11 .081
11 .033
10.986
10.954
10.906
10.843
10.827
10.383
10.003
9.623
9.242
8.893
8.561
8.275
7.974
7.705
7.467
7.198
6.96

6.738
6 .516
6.31

6.088
5.898
5.708
5.533
5.327
5.153
4.995
4.852
4.662
4.535
4.392
4.234
4.107



MW-2 slug test

Time (minutes)

674.4
694.4
714.4
734.4
754.4
774.4
794.4
814.4
834.4
854.4
874.4
894.4
914.4
934.4
954.4
974.4
994.4

Depth to water

3.948
3.853
3.711
3.584
3.489
3.346
3.235
3 .14

3.061
2.95

2.855
2.775
2.664
2.601
2.49

2.427
2.348



MW-6 slug test

Time (minutes)

0
0.2
0.4
0.6
0.8

I
1 .2
1 .4
1 .6
1 .8

2
2.2
2.4
2.6
2.8

3
3.2
3.4
3.6
3.8

4
4.2
4.4
4.6
4.8

5
5.2
5.4
5.6
5.8

6
6.2
6.4
6.6
6.8

7
7.2
7.4
7.6
7.8

I
8.2
8.4
8.6
8.8

10.8
12.8
14.8

Depth to water

6.02
5.973
5.926
5.895
5.847
5.832

5.8
5.785
5.769
5.737
5.706
5.69

5.659
5.643
5.612
5.596
5.565
5.549
5.533
5.502
5.486
5.47

5.439
5.423
5.392
5.376
5.36

5.345
5 .313
5.298
5.266
5.25

5.235
5.203
5.188
5.172
5.156
5 .14

5 .109
5.093
5.077
5.062
5.03

5 .015
4.999
4.81

4.637
4.464



MW-6 slug test

Time (minutes)

16 .8
18 .8
20.8
22.8
24.8
26.8
28.8
30.8
32.8
34.8
36.8
38.8
40.8
42.8
44.8
46.8

. 48.8
50.8
52.8
54.8
56.8
58.8
60.8
62.8
64.8
66.8
68.8
70.8
72.8
74.8
76.8
78.8
80.8
82.8
84.8
86.8
88.8
90.8
92.8
94.8
96.8
98.8

118 .8
138.8
158.8
178.8

Depth to water

4.292
4 .135
3.977
3.836
3.71

3.569
3.443
3 .317
3.207
3.082
2.956
2.877
2.783
2.688
2.579

2.5
2.406
2.327
2.249
2.186
2.107
2.029
1.966
1.903
1.856
1.777
1 .73

1.667
1.636
1.589
1.526
1.494
1.432

1 .4
1.368
1.321
1 .29

1.243
1.211
1 .18

1 .164
1  .133
0.897
0.724
0.63

0.551



MW-6A slug test

Time (minutes)

0
0
0
0

0.' t
0 .1
0 .1
0 .1
0 .1
0.2
0.2
0.2
o.2
0.2
0.2
0.3
0.3
0.3
0.3
0.3
0.3
0.4
0.4
0.4
0.6
0.8

1
1 .2
't.4

1 .6
1 .8

2
2.2
2.4
2.6
2.8

3
3.2
3.4
3.6
3.8

4
4.2
4.4
4.6
4.8

5
5.2

Depth to water

67.575
68.534
68.581
67.921
66.962
66.443
65.798
65.39

64.525
64.478
64.226
63.754
63.298
63.361
63.377
63.267
63.125
62.999
62.78

62.544
62.229
61.93

61.632
61.38

58,911
57.59

56.615
55.845
55.231
54.728
54.304
53.942
53.628
53.345
53.109
52.889
52.684
52.511
52.338
52.165
52.008
51.851
51.709
51.568
51.426
51.285
51 .143
51.017



MW-6A slug test

Time (minutes)

7.2
7 .4
7.6
7.8

I
8 .2
8.4
8.6
8 .8

9
9.2
9.4

1 1 . 4
13.4
15.4
1 7 . 4
19.4
2 1 . 4
23.4
25.4
27.4
29.4
31.4
33.4
35.4
37.4
39.4
41.4
43.4
45.4
47.4
49.4
51.4
53.4
55.4
57.4
59.4
61.4
63.4

Depth to water

50.891
50.766
50.64

50.514
50.388
50.262
50.152
50.026
49,916
49.791
49.681
49.555
49.445
49.319
49.209
49.083
48.973
48.847
48.737
48.627
48.501
47.416
46.394
45.387
44.412
43.453
42.525
41  .613
40.716
39,835
38.986
38.137
37.319
36.517
35.715
34.944
34.1 89
33.45

32.726
32.019
31.327
30.635
29.974
29.329

28.7
28.071
27.473
26.875

5.4
5.6
5.8

6
6.2
6.4
6.6
6.8

7



MW-6A slug test

Time (minutes)

65.4
67.4
69.4
71 .4
73.4
75.4
77.4
79.4
81.4
83.4
85.4
87.4
89.4
91.4
93.4
95.4

. 97.4
99.4

119 .4
139.4
159.4
179.4
199.4
219.4
239.4
259.4
279.4
299.4
319.4
339.4
359.4
379.4
399.4
4'19.4
439.4
459.4
479.4
499.4
519.4
539.4
559.4
579.4
599.4
619.4
639.4
659.4
679.4
699.4

Depth to water

26.293
25.726
25.177
24.626
24j06
23.588
23.084
22.597
22.109
21.637
21.181
20.724
20.284
19.86

19.435
19 .01

18 .617
18.224
14.731
'11.742

9.382
7.557
6.125
4.993
4.096
3.372
2.774
2.286
1.893
1.562
1.279
1.059
0.886
0.729
0.603
0.509
0.414
0.351
0.304
0.257
0.226
0.194
0 .178
0.162
0 .131
0 .131
0.131
0 .1  15



MW-6A slug test

Time (minutes)

719.4
739.4
759.4
779.4
799.4
819.4
839.4
859.4
879.4
899.4
919.4
939.4
959.4
979.4
999.4

1 199.4

Depth to water

0 .115
0 .1  15
0,099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.084
0.084
0.084
0.052



MW-7 Pressure Test

Time

00:00:00
00:00:30
00:01:00
00:01:30
00:02:00
00:02:30
00:03:00
00:03:30
00:04:00
00:04:30
00:05:00
00:05:30
00:06:00
00:06:30
00:07:00
00:07:30
00:08:00
00:08:30
00:09:00
00:09:30
00:10:00
00:10:30
00:11:00
00:11:30
00:12:30
00:13:30
00:14:30
00:15:30
00:16:30
00:17:30
00:18:30
00:19:30
00:21:30
00:23:30
00:25:30
00:27:30
00:29:30
02:35:30
03:08:30

Psi

0.0
11.5
12.4
12.7
13.0
13.5
13.8
14.0
14.0
14.3
14.5
14.8
14.9
15.0
15.2
15.3
15.4
15.5
15.6
15.8
15.9
15.9
16.0
16.0
16.2
16.4
16.5
16.7
16.8
16.9
17.0
17.1
17.5
17.7
17.9
18.1
18.2
21.5
22.0

Feet

0.00
26.57
27.72
29.34
30.03
31.19
31.88
32.34
32.34
33.03
33.50
34.19
34.42
34.65
35.11
35.34
35.57
35.81
36.04
36.50
36.73
36.73
36.96
36.96
37.42
37.88
38.12
38.58
38.81
39.04
39.27
39.50
40.43
40.89
41.35
41.81
42.04
49.67
50.82
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MW-6 slug test
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WELL DRILLER'S RBPORT
State of Utah

Dlvision of Water Rights
For additional s use "Additional Well Data Form" and attach

weil ldcntrtication IMoNIToR wELL: 9 7  - 9 3 - 0 0 1 - M - 0 1

owncr I  
Nottuntchangs 

nwar Resource rnc.
P . O .  B o x  L 4 2 O
H u n t i n g t o n ,  U T  B 4 S 2 B

Corrtact PcrsonlEnginccr: GARY GRAY / GENI,JAL RES0URCES
Welll,ocaion Note any clongcs

NORrH 400
SECTTON

feet  WEST 300 feet  f rom the SE Corner  of
2 ,  TOWNSHTP 165 .  RANGE 68 ,  SLB&M-

Locarion Description: (addrcss, proximity ro buildings. lan<lmr*s. grounrl clevrtion, tocel well *l l'fltl -7

Dril len Activity | -_  ____  .  . ___ .  _ t  I  Sb r tD r t c :
Chcck all that apply:

DEPT}I (feet)
FROM TO I DIAMETER (in)

0 1100

Welll-og

DEPTtI (feet)
FROM TO

100

3-  13-97 Complerion Date: 4-4-97

l.lATER

DESCRIPTIONS AND REMARKS
(include comments wt water quality if knowo.)

DRILLINC METHOD

i A
l r
l E
l "

P
t

t
M
n

E
L

[} ru"* [ nepair I De€pen ij euanaon ff Rrptaco ! euuric Narurc of usc:

FLUID ROTARY

c l s l s l a l c l B
L l r  l ^ l R l o l o
^ l L l N l A l B l u
Y I T I  D I V I B I L
I  I  l e lu io
I  I  l L l E l E
I  i  |  : s t R

Static Walcr L*vel I

Warer Lcvcl . 0 feet Flowing? l(l Ycs D NoDate 4-3-97

Method of Water l,evel Mcacurcmenr lilCI . If Flowing Cappcd Pr,essure- Ll ------ PSI
Point to Which Water Lrvcl Measuremenr was Rcfcrcncea GR0UND LEVEL

Height of Watcr lrvel referencc point abovc ground surfacc 0 feet Temperorur"_Ul4_ U " C l.J " F

Wcll Log
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(lons{ruction Information

CASINGTY'N
Atro

MATNIAIA'iAD6

4" SCH 40 PVC

DEPT}I (fect)

rROM

Well Head Confi guration: FLUSH MOUNT

Casing Joint Type: FLIISH

Well Development / Pump or Bail TesR

SCREEN E PERFORATIONSD
NEEI{ DIAX. I S(IEEN TYPf:

cnPEnfllNcnt I Ot tiruMBEa ttx}

Acccss Port Providcd? If Ycs Cl No

Perforator Uscd:

ORAWDoWN
(f l)

Pr.rmp (Pcrmancnt) |
Pump Description: Honepowen- Pump lntake De?th:-feet

Appror imatemax imumPumP'n t rak : . - -Wet ld is in fec lcdupo ' l complc i ion? | fYes f lNo

Comnrents I Ocrc;pion of consmfiion rctivity. additional matcrinls uscd. problems cncountcred. extraordirury
ctnculnsunce!. rbondonment / proc€durc3. Use a&litional wcll futaformlor norc spce,

TIME
PUMPED

(hn & min)

Well Driller Statement I fnis wett war <lrilled or abandoned undcr my supcrvision. according to applicablc rulcs and rcguletions. snd
J this rcpon is complcte rnd corrcct to thc bcst of my knorvlcdgc rd bclisf.

n"-. LAYNE CHRISTENSEN C0ltlPANY Ucsrsc Nc 626

DEPTH (fec|) FIUTER PACK /CROUT / PACKER /ABANDONMENT MATERIAL

FROM TO
ANNUT-AR MATERIAI. ABANDONMENT MATER,IAL

and/or PACKER DESCRIPTION
Qntity <f Mrtcnrl Uscd

(if rpplic.uc)
GROUT DENSITY
rl..f brg mi:. trlJsxl

0 I CONCRETE I

40

40 CEI'IENT BENT0NITE I'lI XTURE 2

50 3/8" BENTONITE PELLETS 1

50 100 T6-40 SILICA SAIID 2

(Licenscd tllell Drillcr)
oarc 4-tQ-97_
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WELL DRILLER'S REPORT
State of Utah

Divlsion of Water Rigfhts
For additional space, usc "Additional Well Data Form" and attach

wel l  ldenr i f i car ion  iMoNrToR WELL:  97  -93-ooI -M-02

o,rner I 
Nnre ontthan6Snwal 

Resource rnc -
P . O .  B o x  ] - 4 2 0
H u n t i n g t o n ,  U T  8 4 5 2 9

Contact Penon/Enginccr GARY GRAY / GENWAL RESOURCES
Well Locatron Norc ay clmngcs

NORTH 2OO fee t  EAST
S E C T I O N  3 5 ,  T O W N S H T P

400 feet  f rom the SW Corner  of
t ss ,  RANGE 6E ,  SLB&M.

t-ocgtion Dcscnptioru (ad<tress, prorimity to buildings, landmsrki. ground clevarion, locat wett *) -- 
W-8 --

Dri t len Act iv i tv  |  ^- - - - - - - - - - - - -  - - J  I  S l a n  D a t c : 3- 1 3-97
Chcck qll that apply:

lf,J Ne,, l] Repair f oeepcn I aUarrOo'r lR.pla.. I euUf" Nature of Use:

DEPTH (fcer) I SOREHOLE i
FROM TO I DIAMETER (in) i

0 l i 07

Well Log

DEPTH (feet)
FROM TO

DRILLTNG METHOD

Complcrion Date: 4-4-97

DRILLINC FLUID

t,lATER

DESCRIPTIONS AND REMARKS
(includc commcnc on warcr quolity if knowrt.)
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E
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R

FLUID ROTARY

EI ROCKTYPE I COLOR
R t  I

c
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B
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B
o
U
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D

R

Sraric Warer Lcv.*-l

Datc 3-31-97 rrydrt1-us1 1.4 fe€t Flowing? O Ya,s D ruo
Mcthod of Watcr Lcvel Measurcrncnr [,lLI If Flowing, Cap'pca prcssurc N0 ---- PSI
Poitlt (o Which Water [.evct Mc.lsurcmcnt was ncfercnccO GR0UND LEVEL .. . .-
Height of water Level refiercnce poinr above ground surface-dlA-feet Tbmpcnrur€-U./A- i-l " C tl o F

WeA Log
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WELL DRILLER'S REPORT
State of Utah

Division of Water Rlghtg
For addirional use "Additional Wcll Data Form" and attach

Well ldendfication T O R  W E L L :  9 7 - 9 3 - 0 o 2 - M - 0 2

N"" "n'"'egilwa r Resources r nc .
P.O .  Box  L420
Hun t i ngcon ,  UT  84528

Co,rrtactPerson/Enginccn CARY GRAY../ GENI{AL RES0URCES .

Welf lncation I 
Noteanlchaagcs

NORTH 70 fee t  WEST 3oo fee t  f rom the  SE Corner  o f
s E c T I o N  2 ,  T O W N S H T P  1 5 S ,  R A N G E  6 8 ,  S L B & M .

Lrxation Descriprion: (ad<lrcss. pmximity to buildings, landrnuls. grourd elevauorl local wcll *l Ml{-6A

Chcck all that appty:

IIJN"* lncprir lDcrp"rr lab-aon fncpucc [f nruu" Naareof Usc:

Drillcs Activirv | ^-""-"- ' '--' ' "r I Stgrt Da.tc:

DEPTH (reu) | aonurorc |
FROM TO I DIAMETER (in) i

102

Compledon Dalc' 4-4-97

DRILLING FLUID

DESCRIPTIONS A ND REMARKS
(irrludc comments on wsrct qgalrr.v if known-)
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DRITIING METHOD
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FROM TO

A
T
c
R

Ir
E
R
I|

6

0
L
F

SANDSTONECLAYSTONE
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7-24-q7 tilaterLevet 2-5 fect Flowing?

Method of Water l,evel Measurernenr .J!,I ., ,. . - If Flowing, Cappcd hcsrure

Point to Which Watcr l-eycl Mcrsurcmcnt wa.\ Rcfcrcnced GROUND LEVEL

tl Yes
NO

Hcight of Watcr L-cvcl rcfcrcnce poinr above ground surface N/A fect tcmpcn turc-![

Well Iog
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u<)nstruction Information I

.?EPTHlfql
FROM

CASING TYTE
ANO

r|^tElrAt/cl^DC

I  Ll4x SCH PVC

Well Head Configurarion:

CASING

FLUSH MOUNT

SCREEN fi PERFORATTONS N
sl-dr,trrt 5CIE6X DlAh. Scnitb{ rYtt,

Casing Joint Tlpe:

.ry

Ft llsl{

oR PFrl'sIz.|: 
i

oa Plnttl4t{rnr I m xuMEEL Prttt
(in) l16r munrt/rnrcrvul)

Acccss Port hovidettl d Yes tll No

GROIITDENSITY
mir. gtlJs.rrk ctc.)

I CONCRETE

ITE PELLETS

Pump (Permanent)

Pump Description: Horsepower:- hrmplntakeDcprh:-feet

Approximate maximum pumping rarc: Wcll disinfected upon completion? fJ Yc* tr No

Commcnts I Dcrriprion of constnrctlon .ctivity, rddition&t mltcrlels use4 problcm.r errcouncrcd. errrotdintry
circum.stanccs. sbqrdonrncnr / prccedur€s. Usc additional well data lorm for mtm spoce.

Wcll Driller Staterncnt I This well wus dnllcd or abandoncd undgr my supewision, according to.appticablc rulcs and rcgularions, and
- this rcport is complctc and corrcct to the bcst of my Inovlcdgc rnd bclicf.

neme LAYNE CHRISTENSEN C0MPANY LiccascNo. 626
Firm. or Corponrion ( print orTypc)

. S i g n r r u r €  i  - - : z )

Perforator Uscd: -

FILTER PACK / GROUT / PACKER / ABANDONMENT MATERTAL

ANNULAN MATERIAL ABANDONMENT MATERIAL
and/or PACKER DESCRIffiON

t02 | 16-40 SILICA SAIID

W€ll Developmcnt / Pump or Bail Tcsts

DRAWDOWN
(ft )

TIME
PTJMPED

(hn & min)

(Liccnrcd uft ll Drillcr)

p"1. 4-10-97
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Coniact PcnonlEn gineen GARY GRAY / GEN}IAL RESOURCES

Wcll Lo:atron I 
Notcanrcl'r,nrs^on

NORTH Jf8-feer, taEsr 19%' ,u". from rhe sE corner of
SECTION 2 ,  TOWNSHIP 15S,  RANGE 6E,  SLB&I r t .

tpcorion Description: (rddrcss. proximity to building. landmarts" grornd ctevatioru local well f), lll.l-6

Drillers Activity 3-28-97 Completion Datc:
Chcck sll that apply:

fir.tew {lR+r" lo".ecrr f,euanoon trn"pt"o Dntui" Naturcof use:
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DRILLING FLUID

DESCRIPTIONS AND REMARKS
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DRjLLINC MEtrTIOD

Warcrl'evel 2'5 fecr Flowing? E Ycr E No

Mcrhod of warcr rr"., toro,"tr* ruf If Ftowing Capped hcssure- N0 - - PSI
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CASING SCREEN B PERFOR/|NONS tr

FROM I TO
(.^sIt\'(;TY'E

ANl'

MATSIIAIJ(iNADG

0 1305 7 L/4" SCH 40 PVt

L. L/1::_.s_cr 40 fllc-

oi'#if", l"XHfi'?liH''
ICTEEII TYF:

(r. NtrMlr.l Pfl,t:
nrund/rntsvel)

345 | 3so

.0 I0 I  L /4

Access Port Providat? 6 Ycs fl f'loWctl Hcad Configuration: FLUSH l'l-0UNT

CasingJointTypc: FLUSH
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